Forkhead box O1 in turbot Scophthalmus maximus: Molecular characterization, gene structure, tissue distribution and the role in glucose metabolism.
Forkhead box O1 (foxo1) is a transcription factor and plays important roles in glucose metabolism. In the present study, foxo1 in turbot Scophthalmus maximus was cloned and characterized. The siRNA of foxo1 was used to investigate the functions of foxo1 in turbot hepatocytes glucose metabolism. After that, a 10-week feeding trial with two different dietary carbohydrate levels (15% and 21%, respectively) was conducted to analyze the function of foxo1 in glucose metabolism in vivo. Results showed that the foxo1 was identified as 2176 bp (base pair) with a 2025 bp open reading frame, which encoded 675 amino acids. Sequence analysis showed that foxo1 of turbot was highly homologous to most of fishes. Tissue distribution analysis revealed that the highest expression of foxo1 was in liver. After in vitro analysis, foxo1-specific small interfering RNA (sifoxo1) treatment significantly decreased the expressions of cytosolic phosphoenolpyruvate carboxykinase (cpepck) and glucose-6-phosphatase1(g6pase1) in primary hepatocytes. Expression of mitochondrial phosphoenolpyruvate carboxykinase (mpepck) was not significantly inhibited. In contrast, the expression of glucose-6-phosphatase2 (g6pase2) increased significantly. After the in vivo study (feeding trial), with the decreased expression of foxo1 in turbot due to high dietary carbohydrate level (21%), the expression of g6pase2 was significantly upregulated. However, the expression of glucokinase (gk) was not changed significantly. These increased the level of blood glucose and hepatic glycogen. In conclusion, data from both in vitro (primary hepatocytes) and in vivo (feeding trial) showed that downregulated foxo1 in turbot could not result in significant depression of gluconeogenesis and activation of glycolysis. This could be one of the reasons why intake of high level of carbohydrate resulted in prolonged hyperglycemia in turbot.